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  Since	  the	  accretion	  of	  knowledge	  is	  a	  cumulative	  endeavor,	  it	  is	  a	  problem	  that	  all	  course	  materials	  used	  by	  students	  in	  UNC’s	  School	  of	  Information	  and	  Library	  Science	  disappears	  after	  the	  completion	  of	  each	  semester.	  To	  remedy	  this	  problem	  I	  propose	  using	  the	  LifeTime	  Library	  to	  archive	  the	  course	  materials	  for	  each	  class	  offered	  at	  SILS	  and	  make	  the	  archive	  available	  for	  students.	  By	  creating	  an	  easy	  to	  use	  template,	  adding	  metadata	  and	  rules,	  students	  can	  find	  information	  about	  classes	  they	  are	  interested	  in	  taking,	  as	  well	  as	  access	  old	  syllabi,	  PowerPoint	  slides,	  class	  lectures,	  assignments,	  and	  notes.	  	  	  	  Headings:	  	  Digital	  preservation	  	  	  Electronic	  information	  resources	  	  Electronic	  records	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INTRODUCTION	  During	  my	  second	  semester	  at	  UNC’s	  School	  of	  Information	  and	  Library	  Science,	  I	  was	  assigned	  to	  read	  an	  article	  that	  posited	  the	  idea	  that	  though	  people	  believe	  themselves	  to	  be	  excellent	  at	  using	  the	  Internet	  to	  find	  information,	  in	  reality	  they	  are	  at	  best	  merely	  proficient.	  The	  paper	  detailed	  the	  difference	  between	  proficiency	  and	  the	  high	  information	  literacy	  needed	  to	  find	  the	  best	  information	  available	  on	  the	  web.	  As	  a	  future	  academic	  librarian,	  who	  will	  most	  likely	  be	  tasked	  with	  the	  bibliographic	  instruction	  of	  students,	  the	  paper’s	  findings	  had	  quite	  an	  affect	  on	  how	  I	  thought	  about	  instructional	  services.	  As	  I	  began	  to	  ponder	  the	  processes	  by	  which	  I	  could	  take	  a	  proficient	  student	  and	  turn	  them	  into	  one	  with	  a	  high	  information	  literacy	  score,	  I	  decided	  to	  write	  a	  research	  proposal	  on	  the	  topic.	  The	  first	  thing	  I	  needed	  to	  do	  was	  find	  the	  paper	  I	  was	  assigned	  and	  read	  it	  through	  once	  more.	  Unfortunately,	  when	  I	  logged	  into	  my	  student	  account	  on	  Sakai	  I	  realized	  that	  I	  had	  no	  access	  to	  classes	  I	  have	  taken	  in	  the	  past.	  The	  syllabi,	  PowerPoint	  slides,	  class	  schedules	  and	  assignments	  from	  each	  class	  I	  had	  taken	  since	  enrolling	  in	  SILS	  were	  all	  gone.	  	   Since	  the	  accretion	  of	  knowledge	  is	  a	  cumulative	  process,	  the	  disappearance	  of	  information	  is	  a	  problem.	  However,	  this	  problem	  is	  not	  unique	  to	  classes	  taken	  in	  the	  past,	  it	  also	  relates	  to	  classes	  students	  hope	  to	  take	  in	  the	  future.	  For	  example,	  this	  past	  summer	  as	  I	  contemplated	  which	  summer	  classes	  to	  take	  I	  was	  forced	  to	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make	  my	  decision	  based	  solely	  on	  the	  course	  number,	  course	  title,	  and	  a	  one	  sentence	  blurb	  about	  the	  class	  on	  the	  SILS	  website.	  Such	  sparse	  information	  is	  hardly	  sufficient	  to	  decide	  how	  to	  spend	  $750	  and	  the	  next	  sixteen	  weeks	  of	  my	  life.	  Therefore,	  I	  would	  like	  to	  propose	  a	  solution.	  	  	   The	  solution	  I	  propose	  is	  the	  creation	  of	  a	  bibliographic	  collection	  of	  all	  SILS	  courses.	  This	  collection	  will	  be	  stored	  using	  the	  Lifetime	  Library.	  The	  bibliographic	  collection,	  once	  built,	  will	  be	  made	  available	  through	  the	  LifeTime	  Library	  to	  all	  SILS	  students	  so	  that	  they	  can	  refer	  back	  to	  information	  they	  have	  learned	  in	  the	  past,	  and	  make	  a	  more	  informed	  decision	  on	  which	  courses	  suit	  their	  academic	  interests	  for	  the	  future.	  	   In	  section	  one	  of	  this	  paper	  I	  will	  elaborate	  on	  the	  need	  to	  create	  a	  bibliographic	  collection,	  explaining	  that	  neither	  the	  SILS	  website	  nor	  Sakai	  were	  constructed	  for	  the	  purposes	  of	  housing	  a	  growing	  digital	  collection	  of	  materials.	  The	  alternative	  I	  will	  propose	  is	  to	  build	  the	  collection	  within	  the	  LifeTime	  Library,	  a	  digital	  library	  platform	  that	  protects	  information	  from	  loss	  due	  to	  malfunction	  and	  obsolescence.	  It	  was	  created	  specifically	  for	  the	  purpose	  of	  housing	  the	  academic	  materials	  of	  students	  so	  that	  the	  information	  gained	  during	  years	  of	  study	  would	  remain	  safe	  and	  accessible.	  	  	  In	  the	  second	  section	  I	  will	  discuss	  how	  the	  LifeTime	  Library	  employs	  iRODS	  data	  grid	  technology	  and	  middleware	  applications	  and	  services.	  These	  important	  functions	  allow	  the	  LifeTime	  Library	  to	  ensure	  its	  users	  that	  the	  information	  stored	  within	  its	  database	  is	  protected	  and	  available.	  The	  iRODS	  data	  grids	  and	  middleware	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applications	  are	  an	  important	  part	  of	  what	  makes	  the	  LifetTime	  Library	  the	  ideal	  place	  for	  the	  storing	  of	  a	  large	  collection	  of	  academic	  data.	  	  Section	  three	  will	  show	  how	  the	  iRODS	  Rule	  structure	  employs	  both	  systems	  level	  rules	  and	  user	  level	  rules	  so	  that	  collections	  created	  and	  stored	  within	  the	  iRODS	  servers	  can	  be	  maintained	  by	  administrative	  data	  management	  policies,	  and	  also	  accessed	  by	  users	  seeking	  information.	  I	  will	  provide	  test	  rule	  examples	  and	  explain	  how	  such	  rules	  make	  management	  of	  the	  system	  straightforward.	  	   Section	  four	  will	  consist	  of	  the	  creation	  of	  a	  standard	  template	  that	  is	  flexible	  enough	  to	  house	  all	  pertinent	  SILS	  course	  material.	  I	  will	  detail	  the	  process	  of	  the	  template,	  the	  reasoning	  behind	  the	  methodology,	  and	  I	  will	  explain	  the	  user	  interface	  of	  the	  LifeTime	  Library	  site	  that	  makes	  the	  uploading	  of	  materials	  and	  the	  addition	  of	  metadata	  simple	  and	  painless.	  Since	  many	  incoming	  SILS	  students	  have	  no	  background	  in	  information	  and	  library	  science	  it	  is	  possible	  that	  a	  communication	  gap	  can	  be	  present	  in	  the	  classroom.	  An	  intuitive	  template	  of	  SILS	  courses	  can	  solve	  this	  problem	  by	  making	  the	  materials	  for	  each	  course	  available	  to	  students	  who	  then	  the	  opportunity	  to	  fill	  in	  those	  gaps	  by	  preparing	  for	  class	  prior	  to	  enrollment.	  The	  availability	  of	  information	  helps	  SILS	  to	  ensure	  it	  is	  doing	  everything	  it	  can	  so	  learning	  is	  not	  impeded.Section	  five	  will	  discuss	  how	  the	  creation	  of	  bibliographic	  collection	  of	  SILS	  course	  materials	  can	  provide	  for	  the	  university	  a	  unified	  representation	  of	  the	  field.	  This	  will	  help	  researchers	  to	  see	  how	  courses	  change	  over	  time.	  Old	  course	  syllabi	  and	  materials	  will	  not	  be	  replaced	  when	  professors	  update	  their	  presentations.	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Rather,	  the	  courses	  will	  be	  separated	  by	  years,	  which	  will	  allow	  us	  to	  see	  how	  a	  course	  on	  database	  systems	  has	  changed	  in	  the	  span	  of	  five,	  ten,	  twenty	  years.
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SECTION	  I:	  LIFETIME	  LIBRARY	  
	  
THE	  DEFICIANCY	  
	  Course	  information	  on	  the	  SILS	  website	  is	  sparse	  and	  in	  many	  cases	  nonexistent.	  Professors	  often	  fail	  to	  post	  their	  materials	  so	  that	  when	  students	  attempt	  to	  navigate	  to	  the	  “course	  website”	  they	  are	  greeted	  by	  nothing	  but	  a	  blank	  page.	  Professors	  prefer	  to	  disseminate	  their	  class	  syllabi	  through	  Sakai,	  a	  free	  open	  source	  educational	  software	  platform.	  While	  the	  information	  posted	  to	  Sakai	  provides	  the	  students	  access	  to	  course	  materials	  for	  the	  duration	  of	  the	  sixteen-­‐week	  semester,	  such	  access	  is	  terminated	  once	  the	  course	  is	  completed.	  The	  materials	  available	  to	  students	  during	  the	  semester	  are	  unavailable	  prior	  to	  the	  start	  of	  the	  class	  and	  after	  its	  completion.	  This	  means	  that	  students	  browsing	  the	  course	  catalog	  prior	  to	  enrollment	  often	  have	  no	  more	  information	  about	  a	  class	  than	  a	  one-­‐sentence	  description	  on	  the	  SILS	  courses	  homepage.	  This	  also	  means	  that	  once	  the	  course	  has	  been	  completed,	  the	  syllabus	  and	  other	  materials	  become	  restricted	  to	  students;	  a	  major	  problem	  since	  education	  is	  a	  cumulative	  endeavor.	  	   Since	  it	  is	  incumbent	  on	  me	  to	  prove	  that	  the	  creation	  of	  a	  bibliographic	  collection	  of	  SILS	  courses	  is	  necessary	  and	  that	  the	  present	  methods	  are	  failing	  to	  disseminate	  information	  efficiently,	  let	  me	  begin	  with	  the	  University’s	  chosen	  tool	  for	  information	  distribution,	  Sakai.	  Sakai	  is	  a	  free,	  open	  source	  educational	  software	  platform,	  created	  with	  the	  specific	  needs	  of	  the	  academic	  community	  in	  mind.1	  The
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  purpose	  of	  Sakai	  is	  to	  create	  a	  virtual	  learning	  environment	  where	  students	  and	  instructors	  can	  communicate	  through	  threaded	  chats,	  share	  content,	  post	  grades,	  hold	  class	  discussions,	  and	  temporarily	  store	  information.2	  Sakai	  does	  all	  of	  this	  very	  well,	  but	  it	  was	  not	  constructed	  for	  the	  purpose	  of	  housing	  a	  growing	  digital	  collection	  of	  materials.	  	   What	  about	  the	  SILS	  website?	  If	  professors	  were	  merely	  compelled	  by	  the	  Dean	  of	  the	  school	  to	  expand	  their	  course	  descriptions	  and	  attach	  a	  PDF	  of	  the	  syllabus,	  wouldn’t	  that	  be	  enough?	  While	  such	  actions	  would	  surely	  cure	  some	  of	  the	  ills	  that	  I	  have	  outlined	  above,	  it	  would	  not	  fix	  the	  larger	  problem.	  UNC’s	  School	  of	  Information	  and	  Library	  Science	  received	  the	  number	  one	  ranking	  from	  U.S.	  News	  &	  
World	  Report	  in	  the	  fields	  of	  Digital	  Librarianship,	  Archives	  and	  Preservation.3	  Does	  that	  not	  imply	  that	  the	  school	  itself	  is	  on	  the	  cutting	  edge	  of	  the	  aforementioned	  fields?	  Is	  a	  website	  the	  best	  option?	  The	  answer	  is	  no!	  	   In	  2011	  an	  article	  by	  Kari	  Kraus	  appeared	  in	  the	  New	  York	  Times	  titled	  “When	  Data	  Disappears.”4	  Kraus	  begins	  the	  article	  by	  posing	  the	  provocative	  question,	  “Is	  digital	  preservation	  doomed	  to	  fail?”	  She	  claims	  that	  the	  famed	  science	  fiction	  writer	  Bruce	  Sterling	  implied	  as	  much	  when	  his	  donated	  manuscripts	  arrived	  at	  the	  University	  of	  Texas	  in	  hardcopy	  form.	  When	  Sterling	  was	  asked	  why	  there	  were	  no	  floppy	  discs	  or	  CD-­‐ROMs	  included	  in	  his	  donation	  he	  responded	  that,	  “There	  are	  forms	  of	  media	  that	  are	  inherently	  unstable.”5	  Sterling’s	  concerns	  are	  valid	  considering	  that	  obsoletion,	  bit	  rot,	  and	  physical	  malfunctions	  have	  proven	  that	  digital	  storage	  is	  not	  the	  panacea	  it	  was	  once	  heralded	  to	  be.	  So,	  what	  is	  to	  be	  done?	  Kraus	  argues	  in	  the	  article	  that	  we’ve	  been	  looking	  at	  digital	  preservation	  the	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same	  way	  as	  paper	  preservation,	  thinking	  how	  to	  save	  data	  only	  after	  it	  is	  no	  longer	  needed.	  Instead,	  we	  need	  to	  look	  for	  ways	  to	  continuously	  maintain	  and	  improve	  our	  data.	  “We	  must	  stop	  preserving	  digital	  material	  and	  start	  curating	  it,”	  she	  writes,	  expressing	  her	  belief	  that	  data	  preservation	  needs	  to	  begin	  at	  creation.6	  	   For	  SILS	  to	  employ	  its	  website	  as	  a	  way	  to	  store	  the	  entirety	  of	  its	  catalog	  would	  be	  committing	  the	  error	  that	  Kari	  Kraus	  so	  deftly	  illuminates	  in	  her	  article.	  Information	  professionals	  created	  the	  syllabi,	  PowerPoint	  slides,	  lecture	  notes,	  assignments,	  and	  reading	  lists	  that	  make	  up	  SILS	  courses	  for	  the	  purpose	  of	  training	  the	  next	  generation	  of	  information	  specialists.	  To	  simply	  “archive”	  such	  material	  in	  a	  website	  that	  allows	  for	  no	  tagging,	  metadata	  additions,	  management,	  querying,	  or	  federation	  of	  information	  means	  that	  data	  that	  was	  born	  digitally	  is	  being	  treated	  the	  same	  way	  as	  paper	  items.	  Data	  disappears	  when	  preserved	  under	  the	  wrong	  paradigm.	  A	  website	  is	  the	  wrong	  paradigm,	  and	  it	  is	  not	  a	  digital	  library.	  The	  solution	  is	  to	  create	  a	  bibliographic	  collection	  in	  a	  space	  that	  was	  designed	  to	  preserve	  digital	  material	  throughout	  its	  lifecycle.	  From	  this	  point	  on	  I	  will	  argue	  that	  the	  LifeTime	  Library	  is	  that	  space.	  	  
	  
THE	  LIFETIME	  LIBRARY	  
	   “Traditional	  libraries	  are	  at	  risk	  of	  becoming	  irrelevant,	  and	  being	  replaced	  by	  distributed	  knowledge	  resources	  scattered	  across	  the	  web.	  	  An	  individual	  can	  access	  a	  remote	  information	  resource	  on	  any	  subject	  and	  obtain	  an	  answer	  without	  having	  to	  use	  the	  local	  institutional	  repository.	  	  However,	  libraries	  have	  long	  served	  as	  authoritative	  and	  trusted	  resources	  for	  knowledge.	  	  Can	  thousands	  of	  independent	  repositories	  provide	  the	  same	  degree	  of	  authoritative	  aggregation	  of	  knowledge	  and	  provide	  a	  trusted	  collective	  resource?”7	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In	  the	  above	  quote	  Dr.	  Reagan	  Moore	  advocates	  that	  every	  student	  should	  be	  actively	  creating	  a	  digital	  library,	  effectively	  becoming	  a	  “subject	  librarian	  capable	  of	  interpreting	  the	  knowledge	  that	  they	  have	  aggregated	  over	  the	  course	  of	  their	  career.”8	  By	  condensing	  the	  vast	  amount	  of	  information	  acquired	  over	  one’s	  academic	  career	  into	  an	  organized	  interpretable	  level,	  one	  essentially	  creates	  an	  archive	  of	  knowledge	  always	  available	  for	  their	  intellectual	  needs.	  Built	  for	  this	  specific	  reason,	  and	  with	  the	  purpose	  of	  storing	  digital	  material	  in	  a	  way	  that	  is	  not	  threatened	  by	  obsolescence,	  the	  LifeTime	  Library	  allows	  users	  to	  create	  digital	  collections	  that	  are	  secure	  and	  accessible.9	  However,	  if	  Dr.	  Moore’s	  words	  are	  true	  for	  the	  student,	  how	  much	  more	  pertinent	  are	  they	  for	  the	  university.	  In	  the	  age	  of	  born-­‐digital	  material,	  there	  is	  significantly	  more	  data	  to	  preserve.	  Though	  such	  a	  task	  will	  pose	  a	  challenge	  to	  university	  archivists	  who	  have	  yet	  to	  transition	  from	  the	  paper	  preservation	  paradigm	  to	  a	  digital	  paradigm,	  should	  it	  not	  be	  the	  responsibility	  of	  Library	  Schools	  to	  lead	  the	  way?	  If	  so,	  why	  not	  SILS?	  The	  LifeTime	  Library	  is	  based	  upon	  the	  Integrated	  Rule-­‐Oriented	  Data	  System	  (iRODS),	  which	  is	  open-­‐source	  data	  management	  software	  in	  use	  at	  research	  facilities	  and	  government	  agencies	  around	  the	  world.10	  This	  software	  allows	  for	  policy-­‐based	  collection	  preservation	  that	  can	  be	  built	  to	  fit	  the	  specific	  needs	  of	  the	  community	  who	  is	  maintaining	  the	  data.	  Every	  collection	  is	  built	  for	  a	  purpose,	  and	  that	  purpose	  determines	  the	  properties	  that	  will	  be	  assigned	  to	  the	  material.	  Once	  properties	  are	  assigned	  they	  can	  be	  enforced	  by	  management	  policies	  that	  control	  the	  execution	  of	  procedures	  whenever	  information	  is	  ingested	  or	  retrieved.	  These	  procedures	  create	  information	  that	  can	  be	  queried	  for	  the	  purpose	  of	  verifying	  that	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the	  integrity	  of	  the	  collection	  has	  been	  preserved.	  The	  result	  is	  a	  highly	  manageable	  collection	  where	  the	  preservation	  of	  the	  data	  begins	  at	  its	  creation	  rather	  than	  after	  it	  is	  no	  longer	  needed.	  	   There	  is	  a	  lot	  of	  information	  in	  the	  preceding	  paragraph,	  so	  I	  will	  attempt	  to	  define	  the	  terms	  used	  by	  showing	  how	  they	  fit	  into	  the	  present	  project.	  The	  purpose	  of	  creating	  a	  bibliographic	  collection	  of	  SILS	  courses	  is	  to	  provide	  students	  with	  as	  much	  information	  about	  courses	  as	  possible,	  to	  bridge	  any	  information	  gap	  between	  students	  and	  professors	  through	  full-­‐text	  indexing,	  to	  store	  the	  course	  material	  generated	  by	  the	  school’s	  faculty	  in	  a	  platform	  not	  threatened	  by	  obsolescence,	  and	  to	  preserve	  the	  material	  so	  that	  a	  unified	  picture	  of	  the	  field	  can	  be	  obtained.	  	  	  	   Properties	  are	  attributes	  attached	  to	  the	  collected	  data	  to	  ensure	  that	  the	  purpose	  of	  the	  collection	  is	  preserved.	  For	  example,	  properties	  would	  be	  added	  to	  SILS	  courses	  in	  the	  form	  of	  metadata.	  Metadata	  acts	  as	  a	  description	  of	  the	  resource,	  so	  in	  the	  case	  of	  a	  syllabus	  for	  an	  introductory	  course	  on	  databases	  the	  metadata	  would	  look	  something	  like	  this:	  	  Attribute	   Value	   Unit	  title	   523_database_systems_1_fall2013	   	  creator	   haas_stephanie_w	   unc-­‐ch	  school_of_information_and_library_science	  term	   fall	   	  date	   2013	   	  format	   pdf	   full_text	  subject	   database_systems	   introduction	  database	  systems	  language	   english	   	  identifier	   syllabus	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How	  does	  policy-­‐based	  data	  management	  fit	  into	  the	  project?	  Policy	  determines	  when	  management	  procedures	  are	  run.11	  Policies	  can	  be	  created	  that	  manage	  the	  ingesting	  of	  files,	  the	  retrieving	  of	  data,	  and	  the	  replicating	  of	  the	  collection.12	  As	  I	  create	  the	  SILS	  collection	  I	  can	  design	  a	  procedure	  that	  manages	  how	  new	  users,	  resources,	  and	  groups	  are	  added	  to	  the	  system.	  I	  can	  also	  create	  a	  procedure	  that	  determines	  the	  amount	  of	  time	  that	  elapses	  before	  the	  system	  checks	  for	  updates.	  The	  result	  of	  applying	  these	  procedures	  is	  the	  creation	  of	  persistent	  state	  information.13	  The	  persistent	  state	  information	  is	  then	  queried	  by	  assessment	  criteria	  to	  validate	  that	  it	  maintains	  the	  desired	  properties	  and	  has	  not	  been	  altered	  in	  anyway.14	  Such	  policy-­‐based	  data	  management	  allows	  me	  to	  automate	  basic	  functions	  and	  security	  measures	  that	  ensure	  the	  collection’s	  preservation.	  	   The	  functions	  of	  the	  LifeTime	  Library	  allows	  preservationists	  to	  do	  the	  exact	  thing	  that	  Kari	  Kraus	  recommends	  in	  her	  article,	  begin	  the	  curation	  process	  at	  the	  creation	  of	  data	  rather	  than	  at	  its	  end.	  Data	  has	  a	  lifecycle,	  as	  can	  be	  seen	  in	  the	  following	  illustration:15	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  Data	  that	  is	  actively	  being	  preserved	  throughout	  its	  lifecycle	  is	  not	  only	  secure	  but	  also	  distributable.	  This	  leads	  to	  the	  final	  purpose	  of	  policy-­‐base	  data	  management,	  federation,	  or,	  the	  controlled	  sharing	  of	  information,	  which	  will	  be	  discussed	  at	  greater	  length	  in	  the	  next	  section.	  	  	   Before	  moving	  on,	  it	  seems	  appropriate	  to	  mention	  that	  the	  LifeTime	  Library’s	  purpose	  fits	  perfectly	  with	  the	  needs	  of	  this	  project.	  The	  LifeTime	  Library	  is	  not	  merely	  a	  digital	  filing	  cabinet	  where	  materials	  that	  might	  be	  needed	  at	  a	  later	  date	  are	  stored	  in	  an	  alphabetized	  system	  of	  folders.	  It	  is	  a	  tool	  by	  which	  the	  next	  generation	  of	  archivists	  can	  begin	  the	  difficult	  task	  of	  transitioning	  from	  the	  paper	  preservation	  paradigm	  to	  the	  born-­‐digital	  paradigm.	  The	  bibliographic	  collections	  stored	  within	  the	  LifeTime	  Library	  easily	  facilitate	  the	  development,	  acquisition,	  and	  distribution	  of	  high	  quality	  digital	  content	  for	  the	  benefit	  of	  its	  users.	  The	  users	  for	  the	  collection	  I	  am	  purposing	  are	  the	  students,	  faculty,	  and	  administration	  of	  the	  leading	  Information	  and	  Library	  Science	  school	  in	  the	  country.	  Such	  a	  collection	  provides	  academic	  value	  and	  meets	  the	  preservation	  needs	  of	  all	  of	  the	  parties	  involved.	  	   In	  the	  following	  chapter	  I	  will	  discuss	  how	  the	  LifeTime	  Library	  allows	  for	  the	  federation	  of	  information,	  and	  how	  iRODS	  middleware	  and	  data	  grids	  protect	  the	  information	  stored	  within	  the	  system	  from	  corruption	  and	  obsolescence.	  Since	  digital	  curation	  involves	  the	  creation	  of	  an	  environment	  where	  management	  policies	  are	  necessary	  for	  the	  maintenance	  of	  a	  persistent	  archive,	  it	  is	  imperative	  to	  understand	  the	  role	  that	  middleware	  and	  date	  grids	  play	  in	  the	  preservation	  of	  the	  collection.
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SECTION	  II:	  MIDDLEWARE	  &	  DATA	  GRIDS	  
	  
	  Across	  the	  country	  institutions	  are	  involved	  in	  large-­‐scale	  digitization	  projects	  aimed	  at	  converting	  important	  materials	  from	  many	  different	  kinds	  of	  formatting	  to	  manageable	  digital	  files.	  In	  fact,	  much	  of	  the	  data	  created	  from	  this	  point	  in	  history	  -­‐	  and	  on	  into	  the	  foreseeable	  future	  -­‐	  will	  only	  ever	  exist	  in	  digital	  form.	  The	  majority	  of	  sound	  recordings,	  video,	  and	  text	  will	  never	  exist	  in	  analogue	  or	  paper	  form.	  This	  mass	  of	  digital	  data	  represents	  a	  shift	  in	  the	  way	  people	  manage	  the	  information	  that	  they	  interact	  with	  on	  a	  daily	  basis.	  It	  is	  of	  vital	  importance	  to	  our	  shared	  history	  that	  we	  adapt	  our	  preservation	  process	  to	  collect	  and	  maintain	  this	  data	  that	  documents	  our	  past,	  present,	  and	  future.	  	   The	  responsibility	  for	  maintenance	  and	  preservation	  of	  these	  digital	  materials	  falls	  to	  archivists,	  librarians,	  curators,	  and	  record	  managers.	  The	  process	  by	  which	  these	  information	  professionals	  both	  preserve	  and	  share	  these	  born-­‐digital	  records	  relies	  on	  the	  creation	  of	  persistent	  archives.	  Necessary	  parts	  of	  persistent	  archives	  are	  the	  middleware	  and	  data	  grids	  that	  make	  the	  federation	  of	  information	  possible,	  and	  protect	  the	  data	  from	  obsolescence	  and	  corruption.	  	  
MIDDLEWARE	  Federation	  is	  the	  controlled	  sharing	  of	  information.	  What	  makes	  that	  sharing	  possible	  is	  middleware	  and	  data	  grid	  technology.	  What	  is	  middleware?	  Before	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attempting	  an	  explanation	  I	  want	  to	  confess	  that	  I	  am	  not	  a	  very	  tech	  savvy	  individual.	  Even	  though	  I	  am	  writing	  this	  thesis	  on	  a	  tech-­‐central	  idea,	  it	  is	  because	  the	  best	  way	  to	  learn	  how	  to	  do	  something	  is	  to	  teach	  it	  to	  someone	  else.	  When	  explaining	  middleware	  I	  could	  discuss	  transaction	  servers	  and	  data	  connection	  pool	  sharing,	  but	  that	  is	  too	  nuanced	  and	  requires	  a	  depth	  of	  understanding	  that	  I	  simply	  don’t	  have.	  Instead,	  I	  will	  try	  to	  explain	  this	  difficult	  subject	  in	  layman’s	  terms.	  	   My	  initial	  attempt	  at	  defining	  middleware	  led	  to	  a	  Google	  search	  definition	  that	  states,	  “Software	  that	  acts	  as	  a	  bridge	  between	  an	  operating	  system	  or	  database	  and	  applications,	  especially	  on	  a	  network.”16	  While	  that	  definition	  seems	  simple	  enough,	  it	  is	  too	  vague	  to	  tell	  me	  much	  of	  anything.	  In	  a	  2008	  article	  titled	  “What	  is	  middleware?	  In	  plain	  English,	  please”	  Len	  DiMaggio	  lists	  the	  following	  definition:17	  Middleware:	  The	  kind	  of	  word	  that	  software	  industry	  insiders	  love	  to	  spew.	  Vague	  enough	  to	  mean	  just	  about	  any	  software	  program	  that	  functions	  as	  a	  link	  between	  two	  other	  programs,	  such	  as	  a	  Web	  server	  and	  a	  database	  program.	  Middleware	  also	  has	  a	  more	  specific	  meaning	  as	  a	  program	  that	  exists	  between	  a	  “network”	  and	  an	  “application”	  and	  carries	  out	  such	  tasks	  as	  authentication.	  But	  middleware	  functionality	  is	  often	  incorporated	  in	  application	  or	  network	  software,	  so	  precise	  definitions	  can	  get	  all	  messy.	  Avoid	  using	  at	  all	  costs…	  	  DiMaggio,	  instead	  of	  trying	  to	  create	  a	  better	  definition	  than	  the	  one	  listed	  above,	  opts	  to	  explain	  middleware	  through	  a	  real-­‐world	  analogy	  that	  will	  make	  sense	  to	  people	  with	  varying	  levels	  of	  computer	  and	  software	  experience.	  The	  analogy	  he	  decides	  on	  is	  plumbing.	  It	  goes	  like	  this:	  Just	  as	  in	  your	  house	  you	  don’t	  see	  much	  of	  your	  plumbing,	  only	  the	  water	  that	  flows	  through	  the	  plumbing,	  so	  to	  as	  a	  consumer	  you	  see	  the	  websites	  and	  information	  flow	  that	  middleware	  makes	  possible.18	  In	  this	  analogy	  the	  websites	  we	  browse	  everyday	  can	  be	  compared	  to	  the	  kitchen	  faucet,	  the	  websites	  draw	  information	  from	  databases	  the	  same	  way	  the	  faucet	  draws	  water	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from	  the	  well.	  The	  middle	  part,	  the	  plumbing	  that	  ties	  the	  well	  to	  the	  faucet,	  is	  the	  middleware	  that	  ties	  the	  database	  to	  the	  website.19	  	  	  	   	  	  	  	  	  	  	  
	  	  	  	  	  	  	   	  The	  above	  image	  that	  I	  created	  gives	  a	  very	  unsophisticated	  view	  of	  how	  middleware	  functions.	  To	  continue	  DiMaggio’s	  plumbing	  analogy,	  just	  as	  your	  plumbing	  ties	  together	  a	  diverse	  system	  that	  makes	  living	  more	  comfortable	  (e.g.,	  washing	  machine,	  dishwasher,	  water	  heater,	  water	  softener,	  sinks,	  bathtubs,	  showers,	  toilets,	  drains,	  pumps,	  etc.)	  middleware	  also	  ties	  together	  diverse	  systems.	  Here	  is	  an	  example	  of	  how	  Fedora’s	  digital	  library	  middleware	  is	  used	  for	  the	  Carolina	  Digital	  Repository20:	  	  
MIDDL
EWARE
	  
CLIENT	  
database	  
Application	  
Operating	  system	  
Storage	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  This	  complex	  illustration	  shows	  how	  the	  Fedora	  digital	  library	  middleware	  interacts	  with	  the	  iRODS	  data	  grid,	  allowing	  for	  the	  registration	  of	  the	  Repository’s	  files,	  the	  synchronization	  of	  the	  catalog,	  and	  the	  querying	  of	  the	  system.	  In	  essence,	  middleware	  allows	  data	  to	  move	  between	  disparate	  systems	  the	  way	  plumbing	  moves	  water	  throughout	  the	  house.	  	   Middleware	  also	  provides	  a	  digital	  collection	  with	  something	  that	  is	  sorely	  lacking	  from	  the	  way	  most	  data	  is	  stored:	  protection	  from	  obsolescence.	  A	  common	  cause	  of	  data	  loss	  is	  obsolescence.	  Obsolescence	  occurs	  when	  data	  stored	  in	  a	  certain	  format	  is	  not	  updated	  to	  new	  formats	  as	  technology	  advances.	  If	  enough	  time	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elapses	  between	  storage	  upgrades,	  data	  that	  is	  saved	  to	  floppy	  discs,	  CD-­‐ROMs,	  and	  hard	  drives	  becomes	  trapped.	  Even	  though	  the	  floppy	  disc	  is	  still	  functional,	  no	  modern	  computer’s	  operating	  system	  is	  programmed	  to	  be	  able	  to	  speak	  with	  a	  floppy	  disc,	  making	  the	  format	  obsolete	  and	  the	  data	  stored	  on	  that	  disc	  lost.	  Even	  operating	  systems	  face	  obsolescence.	  Every	  operating	  system	  created	  by	  Microsoft	  has	  a	  lifecycle	  that	  begins	  the	  day	  of	  its	  release	  and	  ends	  when	  Microsoft	  no	  longer	  continues	  to	  support	  the	  system	  by	  providing	  fixes,	  updates,	  and	  online	  support.21	  For	  example,	  Windows	  XP’s	  lifecycle	  came	  to	  an	  end	  on	  April	  8,	  2014,	  meaning	  that	  all	  new	  versions	  of	  Microsoft	  Windows	  will	  no	  longer	  be	  able	  to	  pull	  data	  stored	  under	  Windows	  XP.22	  Middleware	  in	  the	  iRODS	  system	  can	  protect	  clients	  from	  data	  loss	  due	  to	  obsolescence	  by	  being	  able	  to	  bridge	  the	  gap	  that	  is	  created	  when	  companies	  stop	  supporting	  old	  storage	  formats.	  Middleware	  can	  be	  used	  to	  pull	  the	  information	  trapped	  on	  obsolete	  formats,	  transfer	  them	  to	  servers,	  and	  back	  up	  the	  information	  onto	  tape,	  protecting	  it	  from	  the	  threat	  of	  once	  again	  becoming	  lost.	  	  
DATA	  GRIDS	  A	  data	  grid	  is	  a	  connected	  set	  of	  services	  that	  provide	  groups	  of	  users	  the	  ability	  to	  retrieve,	  modify,	  and	  transfer	  large	  amount	  of	  data	  for	  research	  purposes.23	  Middleware	  applications	  make	  this	  grid	  possible	  by	  pulling	  together	  resources	  from	  multiple	  administrative	  domains	  and	  presenting	  it	  to	  users	  upon	  request.	  The	  information	  stored	  within	  the	  data	  grid	  is	  often	  replicated	  across	  multiple	  sites	  and	  ruled	  by	  a	  set	  of	  security	  restrictions.24	  The	  following	  image	  depicts	  what	  such	  a	  data	  grid	  can	  look	  like:25	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  Digital	  data	  represents	  a	  significant	  and	  irreplaceable	  investment	  to	  scholars,	  universities,	  corporations,	  and	  governments.	  In	  building	  a	  unique	  collection	  for	  SILS	  using	  the	  LifeTime	  Library,	  it	  is	  important	  to	  understand	  how	  the	  iRODS	  data	  grid	  will	  keep	  the	  information	  stored	  in	  it	  safe	  and	  accessible.	  The	  best	  way	  to	  explain	  this	  process	  is	  by	  showing	  a	  topological	  illustration	  if	  the	  iRODS	  data	  grid:26	  
	  In	  the	  iRODS	  system,	  a	  single	  data	  grid,	  spread	  out	  over	  multiple	  machines,	  shares	  a	  distinct	  set	  of	  management	  policies	  and	  a	  distinct	  metadata	  catalog.27	  The	  iCAT	  server	  is	  a	  database	  that	  holds	  metadata	  about	  the	  information	  stored	  in	  the	  data	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grid.28	  The	  data	  that	  is	  collected	  is	  hosted	  on	  resource	  servers.	  Each	  resource	  server	  on	  a	  grid	  connects	  to	  a	  single	  iCAT	  server,	  and	  the	  iCAT	  server	  provides	  the	  resource	  server	  with	  the	  information	  necessary	  for	  policy	  enforcement.29	  	  One	  of	  the	  features	  of	  the	  system	  that	  allows	  the	  iRODS	  data	  grid	  to	  supersede	  some	  of	  the	  limitations	  of	  other	  data	  grid	  structures	  is	  the	  incorporation	  of	  a	  Rule	  Engine.	  The	  Rule	  Engine	  allows	  for	  a	  pre-­‐defined	  sequence	  of	  actions	  to	  be	  implemented	  during	  specific	  events	  or	  in	  particular	  situations.30	  It	  also	  supports	  integration	  with	  external	  systems	  that	  can	  provide	  the	  specialized	  processing	  or	  metadata	  management	  required	  for	  preserving	  complex	  digital	  content.31	  The	  iRODS	  Rule	  Engine	  resides	  within	  each	  resource	  server	  and	  implements	  user-­‐defined	  policies	  by	  invoking	  executable	  iRODS	  Rules.	  These	  customizable	  policies	  govern	  such	  tasks	  as:32	  
• Data	  management	  lifecycle,	  including:	  data	  flow	  (e.g.,	  data	  collection,	  storage,	  movement,	  back-­‐up,	  replication)	  	  
• Data	  curation	  (e.g.,	  data	  provenance,	  annotation,	  metadata,	  archiving,	  publication)	  	  
• Data	  analytics	  (e.g.,	  data	  cleaning,	  transformation,	  filtering,	  visualization,	  and	  quality	  control)	  	  
• Data	  security	  (e.g.,	  data	  access,	  user	  authentication,	  data	  encryption,	  audit	  trails).	  	  	  User-­‐defined	  policies	  can	  specify	  that	  data	  should	  be	  replicated	  to	  one	  or	  more	  secondary	  iRODS	  Resource	  Servers	  in	  the	  iRODS	  data	  grid	  to	  ensure	  that	  the	  information	  stored	  there	  remains	  available	  in	  the	  event	  that	  one	  or	  more	  of	  the	  data	  systems	  crashes.
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SECTION	  III:	  RULES	  	  Having	  discussed	  how	  middleware	  and	  data	  grids	  are	  part	  of	  the	  iRODS	  system,	  it	  is	  now	  time	  to	  discuss	  the	  roll	  that	  “rules”	  play	  in	  the	  creation	  and	  maintenance	  of	  a	  persistent	  archive.	  According	  to	  the	  iRODS	  Primer,	  the	  iRODS	  rules	  can	  be	  generally	  classified	  into	  two	  different	  rule	  categories:	  system	  level	  rules,	  and	  user	  level	  rules.33	  System	  level	  rules	  are	  employed	  internally	  to	  enforce	  and	  execute	  management	  policies	  within	  the	  system,	  while	  user	  level	  rules	  are	  executed	  externally	  by	  clients	  requesting	  the	  system	  to	  perform	  a	  sequence	  of	  operations,	  i.e.	  micro-­‐services.34	  	  	   Examples	  of	  data	  management	  policies	  executed	  by	  system	  level	  rules	  include	  authenticity,	  integrity,	  access	  restrictions,	  data	  placement,	  data	  presentation,	  replication,	  distribution,	  pre	  and	  post	  processing,	  and	  metadata	  extraction	  and	  assignment.35	  Automation	  services	  also	  fall	  under	  the	  system	  level	  rules	  and	  include	  such	  provisions	  as	  administration,	  authorization,	  auditing,	  and	  accounting.36	  User	  level	  rules	  can	  be	  invoked	  using	  the	  irule	  command	  and	  are	  typically	  enacted	  for	  the	  purpose	  of	  providing	  the	  client	  with	  the	  information	  that	  he	  or	  she	  is	  seeking	  from	  data	  stored	  on	  the	  servers.37	  	   For	  the	  bibliographic	  collection	  that	  I	  am	  proposing	  to	  be	  successful,	  both	  system	  level	  rules	  and	  user	  level	  rules	  must	  be	  in	  place	  so	  that	  the	  collection	  can	  be	  properly	  maintained	  by	  its	  administrators,	  while	  at	  the	  same	  time	  providing	  access	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to	  the	  data	  stored	  within	  it	  to	  the	  students.	  SILS	  members	  will	  use	  the	  irule	  command	  to	  query	  the	  system.	  What	  takes	  place	  in	  this	  process	  is	  that	  the	  user	  will	  submit	  a	  rule	  to	  be	  executed	  by	  the	  server,	  and	  within	  the	  submitted	  file	  containing	  the	  rule	  the	  following	  three	  lines	  must	  be	  present:	  
1. ruleBody—This	  is	  the	  body	  of	  the	  Rule	  to	  be	  executed.	  	  2. inputParam—The	  input	  parameters	  used	  in	  the	  Rule	  are	  specified	  in	  the	  second	  line.	  If	  there	  is	  no	  input,	  a	  string	  containing	  “null”	  must	  be	  specified.	  	  3. outParamDesc—Description	  of	  the	  set	  of	  output	  parameters	  to	  be	  returned	  is	  specified	  in	  the	  third	  line.	  If	  there	  is	  no	  output,	  a	  string	  containing	  “null”	  must	  be	  specified.	  	  	  It	  will	  not	  be	  required	  of	  students	  to	  write	  their	  own	  rules.	  The	  administrators	  of	  the	  collection	  will	  work	  with	  members	  of	  the	  LifeTime	  Library	  programming	  team	  to	  create	  rules	  that	  will	  serve	  the	  SILS	  community	  using	  the	  collection.	  Here	  are	  examples	  of	  what	  rules	  look	  like	  in	  written	  form:	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The	  above	  rule	  serves	  the	  system	  by	  counting	  the	  number	  of	  metadata	  attributes.	  This	  allows	  the	  administrators	  of	  the	  collection	  to	  see	  how	  many	  pieces	  of	  metadata	  are	  attached	  to	  each	  file.	  
	  This	  rule	  allows	  the	  person	  uploading	  materials	  to	  the	  LifeTime	  Library	  to	  save	  time	  by	  bulk	  uploading	  metadata	  through	  a	  spreadsheet.	  Rather	  than	  having	  to	  move	  one	  by	  one	  through	  the	  entire	  collection	  adding	  metadata	  piece	  by	  piece,	  this	  allows	  for	  the	  administrator	  to	  streamline	  the	  process.	  	  
	  Rules	  such	  as	  the	  one	  shown	  above	  allow	  the	  system	  to	  find	  files	  based	  upon	  size.	  While	  such	  a	  rule	  will	  not	  be	  helpful	  for	  students,	  it	  will	  be	  helpful	  for	  administrators	  querying	  the	  collection	  to	  find	  large	  files.	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The	  ability	  to	  control	  data	  management	  policies	  in	  terms	  of	  rules	  is	  a	  feature	  particular	  to	  iRODS.	  At	  the	  center	  of	  the	  iRODS	  Rule	  System	  is	  the	  Rule	  Engine.	  The	  Rule	  Engine	  can	  call	  upon	  a	  number	  of	  pre-­‐defined	  micro-­‐services	  (well-­‐defined	  functions	  that	  perform	  a	  simple	  task)	  based	  on	  the	  rule	  that	  is	  being	  executed.38	  Rule	  execution	  results	  in	  the	  creation	  of	  persistent	  state	  information,	  which	  can	  be	  accessed	  with	  the	  rules	  to	  control	  and	  track	  subsequent	  rule	  execution.39	  It	  is	  the	  application	  of	  this	  rule	  oriented	  data	  system	  that	  allows	  for	  the	  preservation	  and	  curation	  of	  a	  digital	  collection.	  	  As	  information	  is	  ingested	  into	  the	  iRODS	  data	  grid	  it	  undergoes	  a	  process	  of	  validation	  to	  ensure	  that	  the	  file	  does	  not	  contain	  a	  virus	  and	  that	  the	  format	  of	  the	  file	  is	  what	  it	  purports	  to	  be.40	  Once	  integrity	  has	  been	  established	  the	  material	  is	  ingested	  into	  the	  archive.	  At	  this	  point	  metadata	  is	  assigned	  to	  the	  file	  for	  the	  purpose	  of	  supporting	  the	  information’s	  preservation	  and	  continued	  accessibility	  over	  time.	  If	  during	  any	  part	  of	  this	  process	  data	  loss	  occurs	  and	  a	  file	  becomes	  corrupted,	  the	  system	  can	  invoke	  what	  is	  called	  a	  recovery-­‐chain.	  The	  function	  of	  a	  recovery-­‐chain	  is	  essentially	  to	  rewind	  the	  system	  to	  the	  point	  before	  the	  file	  corruption	  took	  place,	  then	  the	  Rule	  Engine	  can	  execute	  normalization	  procedures	  until	  the	  data	  is	  successfully	  converted.41	  After	  files	  have	  been	  effectively	  stored	  on	  the	  servers,	  periodic	  actions	  must	  be	  taken	  throughout	  the	  course	  of	  the	  lifecycle	  of	  the	  data	  to	  ensure	  its	  preservation.	  The	  iRODS	  Rule	  Engine	  can	  invoke	  what	  is	  called	  Delayed	  Execution	  Services	  that	  cause	  preservation	  actions	  to	  be	  taken	  by	  the	  system	  at	  regular	  intervals	  to	  maintain	  the	  integrity	  of	  the	  data.42	  These	  preservation	  actions	  ensure	  that	  if	  the	  file	  becomes	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corrupted	  when	  it	  is	  being	  transferred	  to	  a	  new	  physical	  medium	  that	  a	  non-­‐corrupted	  replica	  can	  replace	  the	  defective	  copy.43	  Another	  danger	  to	  any	  information	  stored	  in	  an	  archive	  is	  that	  the	  format	  may	  become	  obsolete,	  which	  would	  make	  the	  information	  inaccessible.	  However,	  the	  iRODS	  Rule	  Engine’s	  Delayed	  Execution	  Services	  can	  migrate	  all	  files	  threatened	  by	  obsolescence	  to	  newer	  formats.44	  The	  iRODS	  Rule	  Engine	  plays	  an	  important	  part	  in	  enabling	  the	  information	  stored	  within	  the	  LifeTime	  Library	  to	  be	  safe	  from	  corruption	  and	  obsolescence.	  The	  rules	  used	  by	  the	  system	  aid	  both	  the	  administrators	  of	  the	  digital	  collection	  and	  the	  users	  with	  finding	  the	  information	  they	  need.	  With	  such	  advanced	  technology	  available	  to	  SILS	  it	  is	  easy	  to	  see	  why	  the	  LifeTime	  Library	  is	  a	  superior	  archival	  option	  for	  the	  preservation	  of	  the	  school’s	  materials.	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SECTION	  IV:	  LIFETIME	  LIBRARY	  TEMPLATE	  	  Though	  I	  understood	  the	  value	  of	  building	  a	  bibliographic	  collection	  for	  SILS	  courses	  on	  a	  theoretic	  level,	  it	  was	  not	  until	  I	  began	  the	  actual	  process	  of	  uploading	  the	  information	  to	  the	  LifeTime	  Library	  that	  I	  truly	  understood	  the	  collection’s	  practical	  value.	  	  	   It	  was	  not	  possible	  for	  me	  to	  gather	  the	  course	  information	  on	  my	  own.	  I	  had	  to	  email	  professors,	  and	  sometimes	  explain	  multiple	  times	  to	  them	  why	  I	  was	  asking	  for	  the	  material,	  before	  I	  was	  granted	  access.	  Since	  I	  was	  focusing	  my	  project	  on	  the	  523,	  623,	  and	  723	  Database	  Systems	  classes,	  simply	  having	  the	  syllabus	  to	  read	  helped	  me	  understand	  the	  scope	  and	  purpose	  of	  the	  class	  much	  more	  significantly	  than	  the	  blurb	  located	  on	  the	  SILS	  website.	  In	  fact,	  my	  first	  year	  as	  a	  student	  I	  signed	  up	  for	  INLS	  523	  because	  I	  thought	  the	  SILS	  website	  made	  it	  sound	  like	  an	  interesting	  class.	  After	  the	  first	  fifteen	  minutes	  of	  the	  lecture	  I	  realized	  I	  would	  have	  to	  drop	  the	  course	  because	  I	  did	  not	  posses	  the	  technical	  skills	  necessary	  to	  complete	  even	  the	  rudimentary	  assignments.	  I	  would	  have	  been	  saved	  a	  considerable	  amount	  of	  time	  and	  a	  small	  amount	  of	  embarrassment	  had	  I	  simply	  had	  the	  syllabus	  available	  to	  me	  beforehand.	  	   Taking	  my	  own	  personal	  experience	  into	  consideration,	  I	  began	  creating	  a	  template	  that	  would	  best	  serve	  a	  new	  student	  entering	  the	  program	  with	  little	  to	  no	  knowledge	  of	  the	  field.	  In	  the	  LifeTime	  Library	  I	  created	  the	  following	  outline:
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v reference_collection	  
o 723_database_systems_III_fall2012	  
§ rajasekar_arcot	  
• powerpoint_slides	  
• assignments	  
• course_description_objectives	  
• schedule	  
• syllabus	  
• useful_information	  	  The	  addition	  of	  the	  year	  onto	  the	  course	  title	  is	  less	  for	  the	  student	  and	  more	  for	  the	  professors.	  By	  tracking	  how	  the	  course	  changes	  over	  time,	  professors	  can	  highlight	  new	  emphases	  for	  students,	  view	  trends,	  have	  a	  clearer	  understanding	  of	  the	  evolution	  of	  the	  field,	  and	  see	  how	  their	  own	  lectures	  have	  changed	  to	  keep	  up	  with	  the	  latest	  technological	  advances.	  	   Since	  the	  emphasis	  of	  the	  template	  is	  upon	  the	  class,	  under	  the	  course	  title	  I	  placed	  the	  names	  of	  the	  professors	  teaching	  that	  particular	  semester.	  This	  way	  students	  browsing	  the	  catalog	  can	  find	  the	  class	  they	  are	  interested	  in,	  easily	  locate	  the	  professor	  or	  professors	  teaching	  the	  subject,	  and	  view	  the	  course_description_objectives	  section	  and	  compare	  and	  contrast	  what	  they	  find	  to	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other	  professors	  teaching	  the	  same	  class,	  or	  to	  other	  courses	  they	  are	  interested	  in	  taking.	  	  	   The	  useful_information	  folder	  is	  where	  I	  chose	  to	  store	  miscellaneous	  items	  and	  information	  that	  would	  be	  used	  over	  the	  semester.	  For	  database	  systems	  classes	  there	  are	  software	  downloads,	  tutorials,	  manuals,	  and	  online	  examples	  that	  professors	  use	  to	  help	  students	  navigate	  the	  technical	  side	  of	  the	  class.	  Because	  each	  course	  varies,	  and	  with	  it	  the	  types	  of	  software	  and	  other	  materials	  used,	  I	  thought	  the	  folder	  best	  described	  where	  students	  could	  go	  to	  find	  the	  extras	  they	  would	  need	  to	  learn	  how	  to	  use	  over	  the	  sixteen-­‐week	  semester.	  	   The	  folders	  for	  powerpoint_slides,	  syllabus,	  schedule,	  and	  assignments	  are	  self-­‐explanatory	  so	  that	  students	  should	  have	  little	  trouble	  finding	  the	  information	  they	  are	  seeking.	  This	  template	  allows	  for	  easy	  uploading	  to	  the	  LifeTime	  Library	  for	  professors,	  and	  easy	  access	  for	  students.	  In	  the	  next	  section	  I	  will	  discuss	  how	  the	  materials	  stored	  in	  this	  template	  will	  positively	  affect	  the	  SILS	  administration,	  faculty,	  student	  body,	  and	  the	  alumni	  and	  researchers	  located	  across	  the	  country.
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SECTION	  V:	  ADMINISTRATION,	  FACULTY,	  STUDENTS,	  ALUMNI	  &	  RESEARCHERS	  It	  is	  important	  to	  understand	  that	  the	  scope	  of	  this	  project	  reaches	  beyond	  providing	  benefits	  for	  students	  alone.	  The	  archiving	  of	  the	  SILS	  catalogue	  within	  the	  LifeTime	  Library	  also	  provides	  enormous	  benefits	  for	  the	  faculty	  and	  administration	  of	  the	  school	  as	  well.	  	  	  
ADMINISTRATION	   	  Universities	  and	  colleges	  employ	  archivists	  for	  the	  purpose	  of	  creating	  an	  institutional	  memory	  of	  the	  school’s	  history,	  personnel,	  and	  research.45	  Through	  the	  identification,	  acquisition,	  and	  preservation	  of	  valuable	  data	  an	  institution’s	  evolution	  is	  chronicled	  and	  its	  legacy	  of	  educational	  focus	  and	  significance	  is	  made	  available	  to	  the	  public.46	  The	  creation	  of	  a	  bibliographic	  collection	  of	  SILS	  courses	  and	  information	  will	  do	  much	  more	  than	  merely	  preserve	  the	  data	  stored	  within	  the	  system.	  It	  will,	  over	  time,	  tell	  the	  story	  of	  SILS	  and	  represent	  a	  unified	  vision	  of	  the	  field	  of	  information	  and	  library	  science.	  	   The	  purpose	  of	  a	  successful	  group	  of	  administrators	  is	  to	  develop	  systems	  that	  supports	  the	  work	  of	  the	  school’s	  faculty,	  to	  ensure	  that	  the	  quality	  of	  the	  school’s	  programs	  remain	  at	  an	  elite	  level	  nationally,	  to	  enact	  cost-­‐saving	  measures,	  to	  help	  procure	  grants,	  and	  to	  identify	  opportunities	  that	  will	  bring	  recognition	  and	  accolades	  to	  the	  institution.	  The	  LifeTime	  Library	  can	  aid	  the	  administrators	  in	  many	  of	  these	  functions.
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   This	  project	  will	  preserve	  information	  essential	  to	  the	  school.	  By	  helping	  to	  determine	  standards	  and	  metadata	  additions	  the	  administration	  can	  aid	  the	  project	  in	  establishing	  what	  data	  is	  essential	  for	  preservation,	  and	  that	  the	  essential	  data	  is	  made	  available	  to	  users	  regardless	  of	  location	  and	  format.	  The	  providing	  of	  this	  information	  will	  help	  promote	  the	  mission	  of	  SILS	  to	  the	  internal	  community	  of	  students	  and	  faculty,	  to	  the	  external	  community	  of	  alumni,	  and	  to	  the	  greater	  field	  of	  experts	  and	  researchers	  around	  the	  country	  and	  the	  globe.	  	   The	  LifeTime	  Library	  will	  serve	  the	  administration	  by	  ensuring	  that	  important	  documents	  are	  preserved	  in	  a	  safe,	  stable	  environment,	  and	  are	  available	  to	  the	  governing	  bodies	  that	  require	  them.47	  Materials	  that	  enhance	  the	  image	  of	  SILS	  can	  be	  made	  available	  to	  the	  general	  public,	  while	  items	  deemed	  to	  be	  of	  a	  sensitive	  or	  private	  nature	  would	  be	  protected	  from	  outside	  access.48	  	   As	  is	  noted	  above,	  a	  main	  concern	  for	  any	  administration	  is	  going	  to	  be	  cost.	  So,	  what	  will	  it	  cost	  SILS	  to	  create	  and	  maintain	  a	  database	  of	  information	  using	  the	  LifeTime	  Library?	  The	  answer	  is	  simple,	  nothing.	  The	  LifeTime	  Library	  is	  a	  creation	  of	  SILS	  professors	  Reagan	  Moore,	  Arcot	  Rajasekar,	  and	  Gary	  Marchionini.	  This	  digital	  library	  platform	  that	  offers	  such	  features	  as	  customized	  search,	  indexing,	  profile	  management,	  file	  harvesting,	  analytics,	  and	  user	  interfaces	  is	  free	  to	  use.49	  	  	   While	  the	  LifeTime	  Library	  platform	  may	  be	  free	  for	  use	  by	  SILS,	  certainly	  it	  will	  cost	  the	  school	  a	  great	  deal	  of	  money	  to	  employ	  a	  digital	  archivist	  or	  librarian	  to	  create	  and	  maintain	  the	  collection,	  right?	  The	  answer	  to	  this	  concern	  is	  no,	  it	  won’t.	  Before	  beginning	  the	  writing	  portion	  of	  this	  project	  I	  uploaded	  all	  course	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information	  for	  the	  database	  classes	  that	  would	  be	  offered	  at	  SILS	  in	  the	  fall	  semester	  of	  2014.	  The	  actual	  process	  of	  uploading	  the	  materials	  to	  the	  LifeTime	  Library	  was	  simple	  and	  took	  very	  little	  time.	  	  	   While	  it	  is	  true	  that	  SILS	  will	  have	  to	  employ	  a	  couple	  of	  librarians	  to	  continually	  update	  and	  maintain	  the	  collection,	  there	  is	  no	  reason	  for	  this	  to	  cost	  the	  school	  a	  dime.	  Since	  SILS	  is	  an	  information	  and	  library	  school,	  current	  students	  concentrating	  their	  studies	  on	  digital	  preservation	  and	  curation	  can	  fill	  the	  position.	  The	  entire	  project	  can	  be	  offered	  as	  an	  opportunity	  for	  students	  to	  gain	  real	  world	  experience	  in	  digital	  librarianship	  while	  gaining	  course	  credit	  through	  the	  field	  study	  program.	  Digital	  librarianship	  is	  the	  future	  of	  our	  field,	  so	  it	  would	  be	  a	  feather	  in	  the	  cap	  of	  students	  to	  gain	  experience	  in	  this	  relatively	  new	  area	  while	  also	  acquiring	  proficiency	  in	  collection	  development,	  preservation,	  digitization,	  programming,	  etc.	  	  	  	   For	  the	  creation	  of	  a	  bibliographic	  collection	  of	  SILS	  course	  materials	  to	  be	  created	  it	  would	  require	  a	  mandate	  from	  the	  dean	  and	  other	  administrators	  to	  authorize	  an	  archivist	  to	  begin	  the	  process	  of	  identifying	  the	  records	  of	  enduring	  value,	  upload	  them	  to	  the	  LifeTime	  Library,	  preserve	  them,	  and	  establish	  the	  methods	  of	  control.50	  With	  the	  LifeTime	  Library’s	  ability	  to	  control,	  protect,	  preserve,	  and	  share	  information	  it	  is	  easy	  to	  see	  why	  this	  would	  be	  a	  worthwhile	  endeavor	  for	  the	  SILS	  administrators.	  On	  top	  of	  this,	  the	  fact	  that	  the	  LifeTime	  Library	  is	  a	  free	  platform	  created	  by	  SILS	  professors,	  and	  that	  the	  collection	  development	  and	  preservation	  process	  will	  provide	  students	  with	  important	  real	  world	  experience,	  it	  appears	  that	  this	  project	  would	  offer	  a	  maximum	  amount	  of	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advantages	  to	  SILS	  with	  a	  minimal	  amount	  of	  cost.	  Music	  to	  any	  administrator’s	  ears.	  	  
FACULTY	  As	  the	  way	  people	  search	  for	  information	  changes	  with	  technology,	  it	  is	  important	  for	  instructors	  in	  the	  Information	  Science	  and	  Library	  Science	  fields	  to	  change	  as	  well.	  It	  is	  the	  job	  of	  the	  SILS	  faculty	  to	  remain	  on	  the	  cutting-­‐edge	  of	  information	  and	  library	  technology,	  and	  as	  the	  fields	  change	  so	  too	  must	  their	  classes.	  The	  collection	  that	  I	  am	  proposing	  will	  help	  the	  SILS	  faculty	  evaluate	  how	  their	  syllabi	  change	  over	  time.	  This	  will	  allow	  them	  to	  appraise	  the	  work	  that	  their	  peers	  are	  doing	  in	  similar	  fields,	  see	  what	  trends	  are	  being	  taught,	  and	  help	  them	  to	  build	  their	  curriculum	  to	  match	  the	  new	  areas	  of	  research	  and	  the	  new	  advances	  in	  technology.	  
	  
STUDENTS	  Archives	  exist	  to	  create	  a	  persistent	  connection	  between	  the	  present	  and	  the	  past.	  The	  proposed	  collection	  of	  SILS	  materials	  will	  help	  students	  connect	  with	  the	  institution	  by	  learning	  about	  its	  history	  and	  placing	  themselves	  within	  that	  context.51	  The	  reason	  that	  students	  at	  SILS	  are	  taught	  the	  history	  of	  libraries	  in	  America	  is	  because	  knowledge	  of	  the	  past	  of	  our	  shared	  profession	  inspires	  us	  to	  continue	  the	  mission	  that	  was	  begun	  during	  the	  nascent	  stages	  of	  our	  country’s	  formation.	  In	  this	  way	  the	  past	  becomes	  the	  prologue	  to	  the	  future	  endeavors	  of	  librarianship.	  	  	   An	  accessible	  collection	  of	  SILS	  materials	  will	  also	  support	  the	  students’	  development	  and	  enhance	  their	  educational	  experience.	  Many	  students	  come	  to	  SILS	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with	  little	  or	  no	  library	  familiarity.	  Trying	  to	  decide	  whether	  to	  focus	  ones	  academic	  studies	  on	  the	  IS	  or	  LS	  side	  can	  be	  daunting	  enough,	  but	  then	  one	  must	  choose	  a	  concentration	  in	  a	  subject	  area	  such	  as	  cataloguing,	  collection	  development,	  archives,	  etc.	  The	  more	  information	  available	  to	  students,	  the	  easier	  such	  decisions	  will	  be	  to	  make.	  I	  decided	  to	  write	  this	  thesis	  precisely	  because	  I	  encountered	  this	  same	  problem	  during	  my	  first	  semester	  at	  SILS.	  When	  I	  enrolled	  I	  unintentionally	  signed	  up	  for	  a	  class	  that	  was	  too	  advanced	  for	  a	  first	  year	  student.	  After	  dropping	  that	  class	  I	  enrolled	  in	  another	  that	  I	  thought	  sounded	  somewhat	  interesting.	  However,	  it	  too	  was	  too	  advanced.	  The	  problem	  I	  kept	  encountering	  was	  that	  there	  was	  a	  dearth	  of	  information	  on	  the	  SILS	  website,	  and	  the	  consequence	  was	  that	  I	  made	  several	  ill	  informed	  decisions.	  	   The	  creation	  of	  a	  bibliographic	  collection	  of	  SILS	  courses	  will	  allow	  students	  to	  peruse	  syllabi	  prior	  to	  enrollment	  to	  ensure	  that	  the	  class	  meets	  their	  expectations	  and	  career	  goals.	  It	  will	  also	  allow	  them	  access	  to	  materials	  from	  classes	  taken	  in	  previous	  semesters.	  Currently,	  a	  student	  who	  wishes	  to	  find	  an	  article	  from	  a	  class	  she	  took	  in	  her	  first	  semester	  must	  email	  the	  professor	  and	  ask	  for	  a	  copy	  of	  the	  syllabus.	  This	  is	  unacceptable,	  and	  with	  the	  LifeTime	  Library	  such	  problems	  will	  be	  eliminated.	  	  
ALUMNI	  &	  RESEARCHERS	  	  As	  students	  graduate	  from	  SILS	  and	  move	  on	  to	  full-­‐time	  employment	  in	  a	  range	  of	  professional	  settings,	  it	  does	  not	  mean	  that	  their	  education	  is	  complete.	  Just	  as	  the	  SILS	  faculty	  are	  required	  to	  stay	  on	  the	  cutting-­‐edge	  of	  their	  fields,	  so	  too	  are	  the	  alumni.	  A	  true	  professional	  is	  always	  learning	  in	  order	  to	  better	  serve	  his	  or	  her	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patrons,	  create	  an	  efficient	  work	  environment,	  and	  devise	  innovative	  methods	  of	  information	  gathering.	  Learning	  is	  a	  cumulative	  endeavor,	  and	  it	  is	  necessary	  for	  that	  reason	  that	  alumni	  have	  the	  ability	  to	  access	  the	  course	  materials	  that	  equipped	  them	  to	  become	  an	  information	  professional	  in	  the	  first	  place.	  	   In	  a	  similar	  fashion,	  the	  use	  of	  the	  LifeTime	  Library	  to	  preserve	  SILS	  course	  materials	  would	  allow	  researchers	  at	  other	  institutions	  to	  examine	  the	  data	  created	  by	  the	  school’s	  faculty.	  Both	  graduate	  students	  and	  established	  researchers	  would	  benefit	  from	  the	  ability	  to	  see	  what	  SILS	  students	  are	  learning	  and	  how	  different	  fields	  have	  changed	  over	  time.	  	   In	  summation,	  the	  LifeTime	  Library	  is	  able	  to	  serve	  the	  needs	  of	  a	  broad	  range	  of	  groups	  both	  inside	  and	  outside	  of	  the	  SILS	  community.	  Administrators	  can	  rest	  easy	  knowing	  that	  the	  building	  of	  the	  bibliographic	  collection	  will	  not	  affect	  the	  school’s	  budget.	  Faculty	  can	  be	  assured	  that	  the	  material	  that	  they	  have	  created	  to	  teach	  their	  students	  is	  preserved	  within	  a	  safe	  environment.	  Students	  will	  have	  the	  entire	  course	  catalog	  available	  to	  them,	  no	  longer	  suffering	  through	  a	  paucity	  of	  information	  in	  search	  of	  classes.	  Alumni	  will	  be	  able	  to	  return	  to	  the	  catalog	  in	  order	  to	  refresh	  their	  knowledge	  of	  a	  field.	  	  And	  outside	  researchers	  will	  be	  able	  to	  examine	  the	  extensive	  collection	  in	  order	  to	  gather	  data	  for	  different	  avenues	  of	  scholarly	  inquiry.
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SECTION	  VI:	  ANALYSIS	  	  I’ve	  had	  the	  privilege	  of	  working	  with	  Reagan	  Moore,	  who	  is	  one	  of	  the	  creators	  of	  the	  LifeTime	  Library,	  on	  several	  digital	  collection	  development	  projects.	  Much	  of	  my	  experience	  as	  a	  digital	  librarian	  comes	  from	  the	  time	  spent	  with	  Dr.	  Moore,	  who	  taught	  me	  the	  ins-­‐and-­‐outs	  of	  the	  LifeTime	  Library	  and	  iRODS.	  It	  was	  because	  of	  his	  instruction	  that	  I	  was	  able	  to	  identify	  a	  need	  present	  within	  SILS	  and	  offer	  a	  solution.	  During	  the	  process	  of	  writing	  this	  paper	  I	  have	  also	  catalogued	  the	  complete	  materials	  of	  six	  courses	  into	  the	  LifeTime	  Library.	  I	  would	  now	  like	  to	  show	  some	  of	  that	  work	  and	  discuss	  the	  difficulties	  I	  encountered,	  along	  with	  the	  successes.	  	   There	  is	  one	  major	  stumbling	  block	  that	  is	  currently	  beyond	  the	  scope	  of	  this	  paper	  but	  will	  need	  to	  be	  addressed	  before	  the	  proposed	  collection	  can	  be	  available	  to	  students.	  The	  stumbling	  block	  is	  deciding	  how	  students	  will	  gain	  access	  to	  the	  LifeTime	  Library.	  The	  current	  system	  requires	  students	  to	  request	  a	  password	  that	  grants	  access	  to	  the	  site	  and	  allows	  them	  to	  start	  building	  a	  collection.	  Perhaps,	  once	  the	  SILS	  materials	  have	  been	  migrated	  to	  the	  data	  grid,	  all	  students	  currently	  enrolled	  in	  the	  school	  can	  be	  assigned	  a	  password.	  This	  would	  save	  time	  and	  would	  offer	  immediate	  entrance	  as	  opposed	  to	  the	  current	  system	  where	  a	  student	  must	  request	  a	  password	  and	  then	  wait	  until	  someone	  at	  the	  LifeTime	  Library	  is	  able	  to	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respond.	  Response	  time	  currently	  varies	  depending	  on	  the	  availability	  of	  the	  person	  responding	  to	  requests.	  	   The	  second	  problem	  that	  must	  be	  addressed	  is	  that	  once	  students	  have	  their	  passwords	  and	  are	  able	  to	  enter	  the	  site,	  they	  will	  be	  unable	  to	  retrieve	  the	  SILS	  course	  materials	  unless	  the	  digital	  collection’s	  administrators	  share	  the	  collection	  with	  them.	  A	  way	  to	  solve	  this	  would	  be	  to	  share	  the	  file	  containing	  the	  SILS	  course	  materials	  automatically	  with	  the	  students	  when	  they	  receive	  their	  passwords.	  The	  LifeTime	  Library	  is	  a	  very	  intuitive	  site	  to	  navigate,	  so	  a	  tutorial	  of	  three	  or	  four	  screenshots	  should	  be	  enough	  to	  aid	  novices	  in	  finding	  their	  way	  to	  the	  information	  they	  are	  seeking.	  Once	  they	  have	  located	  the	  collection,	  it	  will	  look	  something	  like	  this:	  	  	  	  	  	  
	  The	  above	  template	  shows	  three	  courses	  given	  on	  the	  LifeTime	  Library	  over	  the	  course	  of	  three	  different	  semesters.	  It	  also	  shows	  the	  three	  database	  classes	  offered	  at	  SILS.	  To	  access	  the	  information	  located	  in	  each	  file	  students	  need	  only	  to	  click	  the	  arrow	  to	  the	  left	  of	  the	  file’s	  name:	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  Clicking	  on	  the	  arrow	  reveals	  the	  professors	  who	  have	  taught	  the	  courses.	  By	  clicking	  on	  the	  arrow	  next	  to	  the	  professors’	  names	  the	  materials	  they	  have	  created	  for	  each	  course	  can	  be	  viewed:	  
	  Simply	  by	  clicking	  on	  the	  files	  allow	  students	  to	  access	  the	  materials	  within.	  A	  Rules	  file	  will	  also	  need	  to	  be	  shared	  with	  students	  that	  will	  enable	  them	  to	  search	  for	  specific	  classes,	  professors,	  key	  words,	  or	  type	  of	  course.	  The	  Rules	  can	  be	  written	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by	  members	  of	  the	  LifeTime	  Library	  programming	  team	  and	  will	  query	  the	  metadata	  added	  to	  each	  file.	  The	  metadata,	  which	  follows	  Dublin	  Core	  standards,	  will	  alert	  students	  to	  information	  they	  will	  need	  to	  know.	  For	  example,	  metadata	  added	  to	  623_database_systems_II	  will	  notify	  students	  that	  523_database_systems_I	  is	  a	  prerequisite:	  
	  	   Uploading	  material	  to	  the	  LifeTime	  Library	  is	  very	  uncomplicated.	  During	  the	  duration	  of	  this	  project	  I	  found	  getting	  access	  to	  professors’	  files	  to	  be	  the	  most	  challenging	  aspect	  of	  the	  endeavor.	  Professors	  at	  SILS	  were	  not	  always	  quick	  to	  hand	  over	  their	  syllabi	  and	  PowerPoint	  slides,	  even	  after	  discussing	  with	  them	  at	  length	  the	  purpose	  of	  my	  project.	  In	  the	  end	  I	  left	  a	  few	  professors	  out	  even	  though	  I	  had	  planned	  on	  using	  their	  class	  information.	  If	  they	  were	  not	  willing	  to	  share	  their	  course	  materials	  then	  there	  was	  nothing	  I	  could	  do	  to	  compel	  them.	  However,	  if	  the	  collection	  I	  have	  proposed	  is	  to	  come	  about,	  it	  will	  be	  necessary	  for	  the	  SILS	  administration	  to	  instruct	  the	  faculty	  to	  email	  all	  information	  to	  the	  collection	  development	  team	  so	  that	  it	  can	  be	  digitally	  uploaded	  and	  made	  accessible	  to	  students	  prior	  to	  the	  enrollment	  date	  of	  each	  new	  semester.	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CONCLUSION	  SILS	  is	  one	  of	  the	  top	  ranked	  Information	  and	  Library	  Science	  departments	  in	  the	  country.	  Students	  not	  only	  receive	  a	  quality	  education,	  but	  also	  are	  able	  to	  gain	  experience	  working	  with	  cutting-­‐edge	  technologies.	  The	  combination	  of	  these	  two	  factors	  makes	  the	  education	  earned	  at	  SILS	  invaluable.	  So	  why	  should	  students	  be	  okay	  with	  an	  outdated	  and	  archaic	  system	  for	  finding	  classes,	  one	  which	  does	  not	  retain	  the	  class	  information	  for	  the	  duration	  of	  the	  students’	  time	  at	  SILS?	  This	  problem	  can	  easily	  be	  solved	  using	  the	  LifeTime	  Library.	  As	  I	  have	  showed	  throughout	  this	  paper,	  the	  LifeTime	  Library	  is	  the	  ideal	  digital	  platform	  to	  store	  materials.	  	   Since	  the	  accretion	  of	  knowledge	  is	  a	  cumulative	  process,	  it	  is	  important	  that	  what	  students	  have	  learned	  be	  available	  to	  them	  beyond	  a	  semester	  in	  graduate	  school.	  Students	  have	  paid	  for	  the	  education	  they	  have	  acquired,	  and	  the	  class	  syllabi,	  PowerPoint	  slides,	  lecture	  notes,	  and	  reading	  lists	  are	  all	  pieces	  of	  that	  purchase.	  It	  is	  wrong	  for	  a	  university	  to	  restrict	  its	  alumni	  from	  full	  access	  to	  materials	  that	  will	  help	  them	  succeed	  in	  the	  future.	  	  	   The	  bibliographic	  collection	  that	  I	  have	  proposed	  will	  take	  some	  time	  and	  effort	  to	  create.	  There	  are	  obstacles	  to	  overcome	  and	  entrenched	  ways	  of	  doing	  things	  that	  will	  have	  to	  change.	  However,	  in	  the	  end	  the	  creation	  of	  this	  collection	  will	  benefit	  a	  much	  greater	  swath	  of	  the	  SILS	  community	  than	  is	  being	  served	  by	  the	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current	  system.	  Everything	  comes	  with	  a	  cost,	  and	  those	  costs	  are	  tolerable	  as	  long	  as	  the	  reward	  out	  weighs	  them.	  With	  the	  efficiency,	  sustainability,	  and	  affordability	  of	  the	  LifeTime	  Library,	  I	  am	  certain	  that	  this	  is	  the	  case.
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